The use of herbs as feed additives for fish showed a stimulating effect on growth, feed assimilation and increase its digestibility. The aim of research was to assess the outcome of feeding dietary cinnamon extract on the survival rate, growth performance, feed conversion and production efficiency of common carp (Cyprinus carpio L.), farmed in recirculation system. Thirty-two carps were distributed in two experimental variants, with two replicates of eight fish per group each. The average weight of the carps from the control and experimental group (CG) and EG) was 866.56 ± 113.99 g and 869.38 ± 96.88 g, respectively (p>0.05). The average individual carp grown EG was by 18.98% higher vs CG fish, with no significant differences between groups (p> 0.05). The economic efficiency of feed with extract of cinnamon in the experimental group had better coefficient of economic efficiency 2.71, which is lower by 4.61% compared to the coefficient of the controls
INTRODUCTION
In recent years, feed fish to improve their capacity to put different types of supplements to increase growth, health, immunity and fish productivity (1-3). Immunostimulators are included as a requirement for organic aquaculture and their use in the feed industry is a common practice (4-6). Positive results have been found in tracking the stimulation of the growth of the fish and a high feed conversion by adding various herbs-garlic, onion, cumin, basil, anise, dill, fenugreek, thyme and paprika (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) . Cinnamon /Cinnamomum zeylanicum / is known, as a seasoning of food for humans. It has a anti-emetic, anti-diarrheal and digestive stimulation properties, contains numerous bioactive molecules including polyphenol essential oils, tannins, saponins, flavonoids and carbohydrates (20) (21) (22) (23) . Bioactivity of cinnamon is associated with biological functions, antioxidants and antimicrobial ___________________________ properties (24, 25) . Cinnamon essential oil, tannins, calcium oxalate, resin, etc. (26, 27) . The benefits of cinnamon in men comprised lower rate of gastric emptying and reduced blood sugar (28). The extract of cinnamon is able to reduce total cholesterol, LDL cholesterol, to raise HDL cholesterol and reduce triglyceride, in blood and fat accumulation in the rabbit liver (27) . Therefore, the use of cinnamon as a natural food supplement has a beneficial effect on growth, food utilisation and resistance to A. hydrophila infection (28, 29).
The study was designed to determine the outcome of giving fish dietary cinnamon extract on the survival rate, growth, feed conversion ratio, economic efficiency of common carp (Cyprinus carpio L.), in a recirculation system.
MATERIAL AND METHODS
Thirty-two common carps were distributed to 2 variants, each with 2 replications with 8 fish. The mean initial weight of carps from the control (CG) and experimental groups (EG) was 866.56 ± 113.99 g and 868.50 ± 111.18 g, respectively. Fish were grown in concrete tanks (effective volume 0.8 m 3 , parts of a recirculation system. They received pelleted diet with 25% crude protein, produced by "Top Mix" co., pellet 6 mm. The EG fish were supplemented with 1% cinnamon extract powder by oiling pellets with 5 ml/100 g sunflower oil. Control groups were fed the same quantity of sunflower oil fodder. Nutritional content of pelleted feed of the groups was the following:
CG-Crude protein -25%; Crude lipids-3,10%; Crude fiber -6 %; Crude ash -8%;Р-1,04; ME-11,10, MJ/kg; Vitamin A-4800 IU/kg; Vitamin D -900 IU/kg; EG -Crude protein -25%; Crude lipids -3,10 %; Crude fiber-6,00 %; Crude ash -8,00 %; P -1,04 %; cinnamon extract -1 %; ME-11,10 MJ/kg;Vitamin A-4800 IU/kg; Vitamin D -900 IU/kg.
The daily ration of the 2 repeats of experimental groups was 1.8% of weight. The trial period was 45 days.
Hydrochemical Analysis
The parameters of the water in the recirculation system were analysed by methods adapted for fish farming:
•Dissolved oxygen, mg.l -1 -MultiLine P4; •pH -MultiLine P4; •Electrical conductivity, µS.cm The water parameters were measured every day.
Growth performance
In order to assess dietary cinnamon effect on weight gain and feed conversion in common carps in the recirculation system, fish were weighed at baseline and at end of the experiment. The live weight (g) was obtained by individual weighing of fish. By the trial the weight gain (g), survival rate (%) and the feed conversion ratio were determined.
Economic analysis
The economic efficiency of cinnamon extract supplementation to the ration of carps (Cyprinus carpio L.), farmed in recirculation system was calculated from data for feed conversion ratio, weight gain and survival rate.
Comparisons of traits were performed between the groups. The costs for extruded feed were determined. The price cost of 1 kg weight gain of carps cultivated in recirculation system was determined. The economic conversion ratio (ECR) was calculated (30):
where, ECR -economic conversion ratio; cost of diet -leva; FCR -feed conversion ratio.
Statistical analysis of data was done (STATISTICA 6.0, StatSoft Inc., 2002).
RESULTS

Hydrochemical analysis
During the trial the water parameters in the recirculation system were maintained within the optimal ranges for common carps (Table  1) . Water temperature for the 2 groups was 24.00±1.48ºC, and dissolved oxygen content -6.63±0.32 mg.l -1 . Water pH in the different tanks was 7.66±0.24. Electric conductivity of water was on the average 675±25.00 μS.cm 
Growth of the common carp
The average baseline body weight of the common carp in the two repetitions of the experimental and the control groups was 866.56 ± 113.99 g and 869.38 ± 96.85 g, respectively, but the differences were statistically insignificant (P> 0.05) ( Table 2) . At the end of the research trial, there was a trend for a higher live weight in fish fed 1% cinnamon extract -986.44 ± 125.91 g, compared to control fish with 964.94 ± 92.04 g, although differences between the groups but were not statistically significant (P > 0.05) ( Table 2) . Survival of common carp for the time of the experiment is presented in the 
Economic analysis
The price of the pellets was 750 BGN/ tonne, VAT excluded. To it, the costs for cinnamon extract should be added, so the feed of the experimental group was more expensive by 120 BGN per tonne, VAT excluded.
The economic conversion ratio of the 1% cinnamon extract group was 2.71, by 4.6% lower than that of other group. 
DISCUSSION
The analysis of hydrochemical data obtained (temperature, dissolved oxygen, pH and electrical conductivity) indicates that they are in the optimal range for the growing of common carp. The addition of 1% cinnamon extract to pelleted carp feed in the recirculating system has no effect on the survival of the fish. The results coincided with data from the studies of (32). This is due to the maintenance of values of the hydrochemical parameters required for cultivation of the given species, with optimized stock density, daily ration, feeding.
The of the average weight gain analysis of fish from the two EG repeats fed 1% cinnamon extract showed that it was 117.06 ± 28.85 g e.g. by 18.98% lower than control fish; the differences were statistically insignificant (P> 0.05) ( Table 3) . At trial's end, feed conversion ratio in the group with 1% cinnamon extract was 3.09 ± 0.90 and it was by 21.68% lower vs controls (P> 0.05) ( Table 3 ). The lower FCR and better use of the feed with cinnamon is also found in surveys for other fish species (29, 32) . Others (31) have found in common carp with added cinnamon in the feed, lower growth in the experimental group but reported despite the better utilization of the feed in the same group is also contrasted with that obtained in the present study. At the end, a higher average weight gain trend was observed in fish receiving 1% cinnamon extract -986.44 ± 120.32 g compared to the control where it was 2.22% lower but the differences were not statistically significant (P> 0.05) (Table 3) .
According to the authors analyzed the developments in the positive effect on the growth of the fish with the addition of 1% of cinnamon powder, or 1% of cinnamon in the feed increases the activity of microbial enzymes, which improves absorption of nutrients (29, (33) (34) (35) . Better results in carp growth are also found when adding ginger to the feed (29, 36 the feed has a better economic efficiency factor of 2.69, which is lower by 4.61% compared to the value of this parameter of fish from the control group.
CONCLUSION
The results showed that cinnamon extract had a positive influence as a feed supplement on the growth of common carp in a recirculation system, its feed conversion ratio and economic efficiency. Experiments on cinnamon as a supplement of carp's pellets should continue at higher concentrations, and to be studied its effect in other species. 
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